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(57)[ABSTRACT OF THE DISCLOSURE] 



[SW] [PURPOSE] 

HM^C<oMWttMOS Yyl/is It aims at providing the manufacturing method 

x$ (DMfc$z¥f&<D\v)-tb % of the semiconductor device which enables a 

tb£1~£^^<$^gcDffi£;*77;fe reduction of the number of processes, and an 

£riltt1"<5 ^.b&Etflb L"t^ improvement of the weak reversal property of a 

6 0 MOS transistor. 
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< J; 5 fciniiSJE, 0*1 iff 4 0 
KeVt/faWt> (11B+) 
^iElS (11) CO LOCO 

ltf)£A/i (16) Sr^-tSo 



[CONSTITUTION] 

In 1st ion-implantation process, a boron ion 
(11B+) is implanted into the LOCOS oxide-film 
formation range of said base-plate (11) by 
acceleration voltage (for example, 40KeV) 
which a 1st and 2nd SiN film (13A, 13B) acts as 
a mask, 1st implantation layer (16) is formed. 
In 2nd continuing ion-implantation process, a 
boron ion (11B+) is implanted into 1st 
MOS-transistor formation range of said 
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fi, % 1 <D S i Njjg ( 1 3 A) base-plate (11) by the acceleration voltage (for 

^rMiiL, /^oUv 5 ;*. (1 example, 140KeV) which penetrates 1st SiN 

5 ) "CSS £ tl/cM 2 CO S i N film (13A) and does not penetrate 2nd SiN film 

11(13B) SrSiiL^v^at (13B) coated with resist film (15), 2nd 

fEJBE, 1 4 0 K e VCtf implantation layer (17) is formed, 

o^ty (11B+)*H(fffiStK 

(11) CO^l COMO Sh7V 

co&AS (17) Sr^i"5 0 
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1 5: resist film 1 6: the first implantation layer 
17: the second implantation layer 



[CLAIMS] 
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[CLAIM 1] 

A manufacturing method of the semiconductor 
device, in which in the manufacturing method of 
the semiconductor device which comprises 1st 
MOS transistor and 2nd MOS transistor which 
has a gate oxide film thicker than 1st MOS 
transistor, the process which forms the 1st and 
2nd SiN film which it separated mutually on the 
semiconductor substrate of one conductivity 
type, the process which forms a resist film so 
that 2nd SiN film may be coated, 1st 
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ion-implantation process which implants the 
impurity of one conductivity type into the 
LOCOS oxide-film formation range of said base 
plate by acceleration voltage which a 1st and 
2nd SiN film acts as a mask, 2nd 
ion-implantation process which implants the 
impurity of one conductivity type into 1st 
M OS-transistor formation range by the 
acceleration voltage which does not penetrate 
2nd SiN film coated with the resist film, and 
which penetrated 1st SiN film, the process 
which forms a LOCOS oxide film by oxidizing 
thermally by using a 1st and 2nd SiN film as an 
oxidation-resistant mask after removing a resist 
film, 1st gate oxidation process which forms a 
gate oxide film thick after removing a 1st and 
2nd SiN film, 3rd ion-implantation process 
which implants the impurity of one conductivity 
type into the 1st and 2nd transistor formation 
range of said base plate by using a LOCOS 
oxide film as a mask, the process which 
removes selectively the gate oxide film on 1st 
MOS-transistor formation range, 2nd gate 
oxidation process which forms a gate oxide film 
thinner than 2nd MOS-transistor formation 
range top on 1st MOS-transistor formation 
range, it has these processes. 
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[DETAILED DESCRIPTION OF THE 
INVENTION] 



[0 0 0 1] 



[0001] 



-So 

[0 0 0 2] 



[INDUSTRIAL APPLICATION] 

This invention relates to the manufacturing 
method of a semiconductor device. 
In more detail, it is related with the 
manufacturing method of the semiconductor 
device which enables reduction of the process 
at the time of manufacturing the semiconductor 
device which has the MOS transistor from 
which gate oxidation film thickness differ, and 
decease of the leak electric current in the weak 
reversal range of a transistor. 

[0002] 



fcV^tLCDiBfflLS I <D 

l s ni, 2 lva^ilii 



[PRIOR ART] 

It accompanies to demand increase of a TFT 
type liquid-crystal related product in recent 
years, and development and manufacture of 
LSI for LCD actuation are very active also in the 
semiconductor industry. 

This LSI for LCD actuation comprises an output 
driver part which operates by high source 
voltage called 21V, and a logic-circuit part which 
operates by the standard source voltage of 5V. 
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fl|j?lc£ti3fc#>, hHkikB: Therefore, reliability of the withstand-pressure 

<DWiJ±M<D\t $Mf£ £r#It LT\ surface of a gate oxide film is considered, and it 

ttiJj K7-f pP5>^^— M£ forms thickly as compared with a logic-circuit 

itl^-o^xmmMM^U^^ part about the gate oxide film of an output driver 

JtLTJ¥<7FMLT^£ 0 part. 

[0 0 0 3] [0003] 

J^TT\ Vt&micffi&^fcW; Below, the manufacturing method of the 

S<£>M&jj& : fcM 1 17^112 semiconductor device based on a prior art 

0 Sr#J$ Lfta* ^>I^P^i-So 4 example is demonstrated, seeing FIG 11 - FIG 

fc\ tS*0!l^***KBttSIIS 20. 

tdfiCMO Sl#5a"Cfc 5 /5\ S In addition, the semiconductor device of a prior 

m<Dm^-<Dtz^n^^^M%<D art example is CMOS structure in fact. 

^H^Lfc 0 £i* N Hi 1 idio However, only the N channel side was 

V^T, PlOi/UnyiK (1) illustrated for the simplicity of explanation. 

±^E^y KBMfcJK (2) First, in FIG 11, SiN film (3) is formed in the 

^•^LTS i NJS (3) whole surface on silicon-substrate (1) of a 

-f 5o SI 1 2 td&^T, P-type through pad oxide-film (2). 

Uv^ MI (4) t L Next, in FIG 12, 1st SiN film (3A) and 2nd SiN 

TS iNfll (3) fcatRKJld^i film (3B) are formed by etching SiN film (3) 

Jf-t <5 C b\c£ty , l selectively by using resist film (4) as a mask. 

<D S i NR (3 A) RUm2(D After that, in FIG 13, the ion implantation of 

S i NIS (3 B) %Mf&~t&o silicon-substrate (1) is carried out for a boron 

%:<D'ik, Hl3[d&^-C, -tft ion (11B+) by making them into a mask. 

h^-^T-V t Lt^o At this time, about a P channel side (not 

(11B+)^r^> y ^ yli ( 1 ) shown), the process coated with a resist film is 

#l/&A't &o ^<Ot^^ performed and the above-mentioned ion 

P^-T^/WI'J (H^iir-f) (do implantation is performed. 

[0 0 0 4] [0004] 

tit, 12 1 4 tc&i^T, jRl And in FIG 14, a selective oxidation is 

<DS i N|g (3 A) a^l2© performed by using 1st SiN film (3A) and 2nd 

S i Nil (3 B) SrffitK-fbtt'^ SiN film (3B) as an oxidation-resistant mask, 
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ffcK (7) Pf*^* 

(8) TffioT, jJ?nWty 
(11B+)(CJ:^^l[Hlgco^^ 
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and LOCOS oxide-film (5) is formed. 

At this time, the boron which it ion-implanted is 

diffused under base-plate (1), channel-stopper 

layer (6) is formed in the bottom of LOCOS 

oxide-film (5) of an N channel range. 

Then, in FIG. 15, sacrificial-oxidation film (7) is 

formed passing through the elimination process 

of a SiN film and pad oxide-film (2), a P channel 

side (not shown) is covered by resist film (8), 

and the first time channel ion implantation by 

the boron ion (11 B+) is performed. 



[0 0 0 5] 

ftl^T\ HI 1 6 O&^T, fR2 
(DMOS F7y^^Mt« 
^of 1COMOS h 

U MR (9) 

b LT, y (31P+) 

\z. «t 5 31 2 in s o-r ;t % 
7>^**0>Lf VMS (Vth)Sr 



[0005] 

Subsequently, in FIG. 16, resist film (9) is 
formed so that 2nd MOS-transistor formation 
range may be exposed and 1st MOS-transistor 
formation range may be coated, the second 
time ion implantation by the phosphorus ion 
(31 P+) is performed by using the resist film (9) 
as a mask. 

This is an ion implantation process made 
necessary in order to adjust the threshold value 
(Vth) of 2nd MOS transistor. 



[0 0 0 6] [0006] 

fttc, ^ttKffcR (7) Next, sacrificial-oxidation film (7) is removed, in 

U 117 Mfc^T, SRBMfcK FIG. 17, thick gate oxide-film (10) of about 600 

J; 9 6 0 0 AgU£<E>J? v^y— b Angstroms is formed by thermal oxidation. 

BMfclB (10) £rJgj#"t-5 0 ft Subsequently, in FIG. 18, resist film (11) which 

i^T\ 1 8(C:Jo^T, W,l(D has opening is formed on 1st MOS-transistor 
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MO S h7y^^^M^i®l formation range, gate oxide-film (10) on the 

HIP &1iir& i/i/x Mi ( l range is selectively removed by etching. 

1) ^Ml, ^y^^JflrZ) And resist film (11) is removed in FIG. 19, while 

b (^ct 9 ^(D^tfkhfoSf— V performing a second time gate oxidation 

(10) %WR$)\^^ process and forming thin gate oxide-film (10B) 

"f^o-^rtT, Hl9(cjo^T. of about 240 Angstroms on 1st MOS-transistor 

l^v^ (11) £r|£i^L, formation range, the film thickness of gate 

|g2[a)@£Dy- bmtJM&ft oxide-film (10) on 2nd MOS-transistor formation 

V\ W> 1 (DMO Shy $ range are thickened to about 700 Angstroms. 

JfM^±(-2 4 0 AggcDif Next, in FIG. 20, gate-electrode (12) which 

\^ / f— MSHfcK (1 OB) £r?f? consists of a polysilicon etc., respectively is 

j&'t'&b bh\c, ^2cDMOS formed on a gate oxide film (10 10B), a 

h y vi/7.^^^^$,\L(D^f— phosphorus ion (31P+) or an arsenic ion 

(10) (OfliH^r 7 0 (75As+) is ion-implanted in silicon-substrate (1) 

0 A^^^X'i¥< i~<5 0 by using the gate-electrode (12) as a mask, 

[12 Ofc&i^T. hl^fbll source layer (13) and drain layer (14) are 

(10, 10B) ±\C^ti^fti formed. 

mm (12) ^jfmu 

- hSffi (1 2) b L 

Tv/y =i>«K (1) W 

(75As+)£^;d-:/£AU V- 
*J1 (1 3) &0Ki/-f >J1 (1 
4) ^Mt5 0 

[0 0 0 7] [0007] 

J^_bC>X^(c J: «9 , 2 4 0Ai Bythe above process, 1st MOS transistor which 

Soy- hflkitB (10B) £ has gate oxide-film (10B) of about 240 

^f"t~53l 1 <DMO S b 7>i/x Angstroms, and 2nd MOS transistor which has 

& b, 7 0 0 Aigto^ h H gate oxide-film (10) of about 700 Angstroms are 

i\$Hk (10) ^^-^hW, 2 formed, the former was used for the logic-circuit 

OS F7 9 b £r?FM U part of LSI for LCD actuation, and the latter was 

L C DUEfbffl L S I (D^ used for the output driver part. 
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[0 0 0 8] 



[0008] 



ft 5 2lI©MOS h7y^ 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

However, in the conventional manufacturing 
method, in order to set up the threshold value of 
two kinds of MOS transistors from which the film 
thickness of a gate oxide film differ, 2 times of 
channel ion implantation processes and 2 times 
of the mask alignment processes accompanied 
to it had to be performed, and there was a 
trouble that there were many processes. 



[0 0 0 9] 

m e ^&a * n/c ^ p v^tetfe 

h BMfcJR<Off^jg 2 <DMO S h 
<OSSR*s«je (Weak 
Inversion Region)"Ctf>y — * K 



[0009] 

Furthermore, in the conventional manufacturing 
method, in order to form the gate oxide film of 
different film thickness, two gate oxidation was 
performed after the above-mentioned channel 
ion implantation. 

For this reason, the surface concentration of a 
channel increases according to diffusion of the 
boron implanted into the first time, in order to 
compensate it and to ensure an appropriate 
threshold value, in the second time ion 
implantation, the implantation amount of a 
phosphorus ion had to be made much. 
Consequently, it also had the trouble that the 
source drains leak electric current in the weak 
reversal range (Weak Inversion Region) of 2nd 
thick MOS transistor of a gate oxide film 
increased. 



[0 0 10] 



[0010] 
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^^^(L ±M<^?SM^\c&^ In view of the above-mentioned trouble, it 

Xjk£tiith<0~CbV , 1MB. succeeded in this invention. 

(DW&bMO S Vy^y-Jy^ <D It aims at providing the manufacturing method 

i!Ixt54#f£<0[pi]±<!: £; Rjf^<t -t" of the semiconductor device which enables a 

6¥^fr^li^Mie^ffi£^§tt reduction of the number of processes, and an 

t^^i^SW^LTV^ improvement of the weak reversal 

characteristics of a MOS transistor. 

[0 0 1 1 ] [0011] 



[nM^m-fZ It $><0^m [MEANS TO SOLVE THE PROBLEM] 

#3BWfc«5¥^#3SB<E>8iit In the manufacturing method of the 

;fri£te, %\ ©MOS Yyl/i? semiconductor device to which the 

y$ IlOMOS Yy>-y manufacturing method of the semiconductor 

y? £ gj^i^y— MSftR^r^f device based on this invention comprises 1st 

-f%>% 2 COMO Shy ^ MOS transistor and 2nd MOS transistor which 

^Sra«-f 5^ai*SKcoKag has a gate oxide film thicker than 1st MOS 

^T&d&V^T, — ^HiStf^^f transistor, the process which forms the 1st and 
ftKffi±fcHVMcffli|H £ 2nd SiN film which it separated mutually on the 

lRXf^2<DS i Nfll^rMt semiconductor substrate of one conductivity 

$2©Si N!M£ffi type, the process which forms a resist film so 

WtZ> «fc 3t:^^ hflf^TFM that 2nd SiN film may be coated, 1st 

$1I0^2©S ion-implanted process which implants the 

iNS^v^^tLti<«J:5 impurity of one conductivity type into the 

fcvtmiiSJET— *BS<£^Mft LOCOS oxide-film formation range of said base 

£fafBil'K<OLOCOSil{t;lil plate by acceleration voltage which a 1st and 

1 <r>4 3r 2nd SiN film commits as a mask, 2nd ion 

yjiAIl^ Hl<Z)SiNfjf implantation process which implants the 

£:1lifiL, ^■oU'v^ MS"Ctfe impurity of one conductivity type into 1st 

I^tif:52(DS i NIBSrKii MOS-transistor formation range by the 

L^V^P3^SJE"C— '^S^O^F acceleration voltage which does not penetrate 

Wfa^W,! COMOS h^Vv^ 2nd SiN film coated with the resist film, and 

^ffMfpi$t-£A1-£^2<7M which penetrated 1st SiN film, the process 

ty^AIgi, U-Jy Mfg£ which forms a LOCOS oxide film by oxidizing 

Ltc&lzM l R&%$ 2 <D S thermally by using a 1st and 2nd SiN film as an 
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oxidation-resistant mask after removing a resist 
film, 1st gate oxidation process which forms a 
gate oxide film thick after removing a 1st and 
2nd SiN film, 3rd ion-implanted process which 
implants the impurity of one conductivity type 
into the 1st and 2nd transistor formation range 
of said base plate by using a LOCOS oxide film 
as a mask, the process which removes 
selectively the gate oxide film on 1st 
MOS-transistor formation range, 2nd gate 
oxidation process which forms a gate oxide film 
thinner than 2nd MOS-transistor formation 
range top on 1st MOS-transistor formation 
range, it is characterized by having these 
processes. 



[0 0 12] 



[0012] 



W ffl] [OPERATION] 

^3§K(£ cfcfttfx ±ISO According to this invention, it implants only into 

W> 2 (D4 ty}$AI^T\ %\ 1st MOS transistor in 2nd above-mentioned ion 

^MOS F^y^^^^^C^ implantation process first, subsequently, the 

A£t?i/\ %%<ft<<3r threshold value is controlled by 3rd ion 

y}iAI^t\ W\3j<0 V y Vv? implantation process by implanting into both of 

* $ ^SA&rtT 5 - b K: «fc <9 * transistors. 

L#Wt£$ijffllLT^6 0 That is, it controls by 1st MOS transistor only 

t>h, W>1 <DMO S h7>'^ with 3rd ion implantation, on the other hand, in 

^T*[2, ^3co-f ^y^Aco^ 2nd MOS transistor, the control of a threshold 

"CW$£ti, — 2t\ l*2tOMO value is made in the implantation amount which 

S h y^v^^'Cfi, s$2RX$ added the 2nd and 3rd ion implantation. 

^3t0^f ;^~>"&A£:/£ L^ibii" Thus, in 2nd ion-implanted process, the same 
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/"d&AAfc&V^'C „ U#i/Mit^ resist film as 1st ion-implanted process for 

rfrJ$P^& £ti<5 0 L#*Lt\ % channel-stopper layer formation is combined. 

2 O-f ^^iiAIgt'fi, ^-t Therefore, as compared with the prior art, a 

^jv^ h 5/ ^B?FM;£I 1 <D mask alignment process is few once and ends. 

^tv^^^Mlg^ 1 EI 

[0 0 13] [0013] 

£bf'> J:tifi\ ^3 Furthermore, according to this invention, after 

(D4 ^V'&AIgOltT, 1 S 3rd ion implantation process, since there is only 

£>y— hSHblgk L/^&^tf) a gate oxidation process of 1 time, compared 

T\ ft^Wcit^T^-Y^/i/'Y with a prior art example, the heat processing 

^>&Al£<Dl$MMik$:$k / P& amount after a channel ion implantation can be 

-tt:£ ^ ztfO'Ofctft decreased, and diffusion of a boron can be 

£:fie;#/hcF < <5 0 Lfc# 5 o made small as much as possible. 

X, t£5fc(E>J;5l^ Therefore, 2nd carry out MOS-transistor pair 

S h y >*J?s#1ft\sX ir and according to phosphorus ion counter 

X. 3# $ y^-SA^M implantation is not made necessary in 

t rtUcJ;^ U^-Y accordance with the prior art. 

^/v^Ai^S^ Since the total channel implantation amount 

teiNM^M^^&^cD-e, US becomes less and there is no N-type impurity in 

y — ^ttSKSriB; the surface by this, the leak electric current in a 

WL~$~%) b&X*% & 0 weak reversal range can be decreased. 

[0014] [0014] 



I'MMM] [EXAMPLES] 

UTX\ -fcWRV)— MMW^ Below, the manufacturing method of the 

5 ^^^^gO^is^^^rll]® semiconductor device based on one Example of 

L&#* ?>lfeW't~<5o ftfe* this invention is demonstrated, seeing drawing. 

^MMM^ffi Z> ^afiWSsSteH In addition, the semiconductor device based on 

[^{c f3C MO S Wig"efc<5^ this Example is CMOS structure in fact. 

KK^fK^fc&N^^/MII However, only the N channel side is illustrated 
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o^-tl^LTV^ £i\ ill for the simplicity of explanation. 

id*3V>r % PM<D-> ] J First, in FIG. 1, SiN film (13) (silicon nitride 

(11) ±.{zs<y KStftflS ( 1 layer) is formed by the reduced-pressure-CVD 

2) £^LTf®IEC VDffitc X method through pad oxide-film (12) on 

9 S i N!S ( 1 3 ) ( V !/ = ^ silicon-substrate (11) of a P-type. 

itm %ftM-fZ> 0 HI 2 Next, in FIG. 2, 1st SiN film (13A) and 2nd SiN 

1^*31 1/^ MI (14) film (13B) are formed by etching SiN film (13) 

fr-^xp b IsX § iNl(l 3) selectively by using resist film (14) as a mask. 

fcXVs flf^S i Nfi (1 3 

A) MJ2©S i Nil (1 3 

B) %M!£-rz>o 

[0 0 15] [0015] 

ftd, H 3 C^^T, b Next, in FIG. 3, after removing resist film (14), 

K (14) £|&^L7HJH^ S resist film (15) with a film thickness of about 1 

1?&2 (D S i Nl ( 1 3 B) micrometer is again, formed so that 2nd SiN film 

J: 5 f-> ^lnm(D (13B) may be coated. 

KJf^l/v?;* (15) At this time, the P channel side (not shown) is 

$c"t~5o ^(Dt^, P^-^/v also simultaneously coated with the resist film. 

iM (M^^t'f) fclR|B$f£ l/^ Therefore, compared with a prior art example, 

Ml"CSSLTV^cD"C\ the number of mask alignment processes does 

#11 t it ^ X ^ ^ ^ Tr <£» IS ~C not change in the process so far. 

fi. "^^^-p t^^rX^Sfi^^ The characteristics of this invention are 

**K©WS(:fi^ performing 2 times of the ion-implanted 

{zMM^r^ 2 0^^ r^^&AI processes demonstrated below. 

[0016] [0016] 

i-ftfotu $ In 1st ion-implantation process, a boron ion 

^ 1 Xtf® 2 CO S i N (11 B+) is implanted into the LOCOS oxide-film 

If (1 3 A, 1 3B) formation range of said base-plate (11) by 

t LT#K J: o 4iniifliJBE, $J acceleration voltage (for example, 40KeV) 

4 0 K e Vt^nWty which a 1st and 2nd SiN. film (13A, 13B)actsas 

(11B+)^riijiSSK ( 1 1 ) co a mask, 1st implantation layer (16) is formed. 

LOCOSKftJR^/£<M6K& This ion implantation is for forming 
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^•y^/ut, h y<M (19) £ 

Aikte 5 E 1 5 /cm2 ( 5 E 1 
5fi, 5gHt5 10O1 5IH£r 

T*feU ^1 COS i Nil (1 3 A) 
SrRSiU ^1/^ hJK (1 
5) t?ffi«S*xfc^2 0S i N 
II (1 3 B) £RaL*^*Qi£ 
SJBE, «ilil4 0KeVt f ^ 
p>--r^>- (11B+)S:H9H5StR 
(11) co^lcDMOS 

toaAi (17) «r?gfig-r5 0 
r<?M Ate, ^(cJFM-t 
SJRJpcoatV^ 1 cOMO Shy 

fl N 4 E 1 2/cm2"efe5 0 
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channel-stopper layer (19), and that 

implantation amount is five E15-/cm2. 

(Five E15 expresses the 15th power of 10 

multiplied by five. 

It is the same as below.) 

1st SiN film (13A) is penetrated in 2nd 

continuing ion implantation process, and a 

boron ion (11 B+) is implanted into 1st 

MOS-transistor formation range of said 

base-plate (11) by the acceleration voltage (for 

example, 140KeV) which does not penetrate 

2nd SiN film (13B) coated with resist film (15), 

2nd implantation layer (17) is formed. 

This ion implantation is for controlling the 

threshold value of 1st MOS transistor with the 

thin film thickness formed behind. 

The implantation amount is four E12-/cm2. 



[0 0 17] 

m (15) SrBfefeLfc&U:, % 
1&1>*I?2CDS i NflKl 3 A, 
1 3 B) t IT 10 0 

V\ 8 0 0 0 AggfDLOCO 
SBMfcBS (18) ZMj£1tZ 0 

v&A/f (16, 17) astfclft 

LOCOSMI (1 8) 
coTt-^-t^/u^ h (i 
9) t, mi<DMOS hy>"J 



[0017] 

Next, in FIG. 4, after removing resist film (15), 
wet oxidation is performed by the 1000 
degrees-Celsius grade by using a 1st and 2nd 
SiN film (13A, 13B) as a mask, and LOCOS 
oxide-film (18) of about 8000 Angstroms is 
formed. 

At this time, 1st and 2nd ion implantation layer 
(16,17) is diffused, channel dope d iff used-layer 
(20) is unified and formed in the bottom of 
LOCOS oxide-film (18) to channel-stopper layer 
(19) and the channel range of 1st MOS 
transistor. 
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[0 0 18] 

m2<DS i NB (1 3 A, 13 

b), ^ vmm (i 2) 

Kffc&fiV* 6 0 0 knfe<DW 
^V-ymm (2 1) 

MR (2 2) WL, ^'n^ 
-f^y (11B+)£SIJiBg;R (1 
1) h 

%Z<0^{ rtV&AXgSrfiV, 
fg3tD&A@ (2 3) ^Mt 
5 e CO^^SAf^ ^P3im 
EE 1 4 0 K e V, j^All . 5 
E 1 2/cm2 t ^ o ^WCfr 
0 o , H2CDMOS 

SlWMOS F^^^^^L 
<ZM ir V&A t L&t>lk{c 



[0018] 

Next, it sets in FIG. 5, sacrificial oxidation 
(dummy oxidation) is performed after removing 
a 1st and 2nd SiN film (13A, 13B) and pad 
oxide-film (12), after removing the 
sacrificial-oxidation film, 950 degrees-Celsius is 
further oxidized thermally and thick gate 
oxide-film (21) of about 600 Angstroms is 
formed. 

Subsequently, in FIG. 6, resist film (22) which 
coats a P channel side is formed, 3rd ion 
implantation process which implants a boron ion 
(11 B+) into the 1st and 2nd MOS-transistor 
formation range of said base-plate (11) is 
performed, and 3rd implantation layer (23) is 
formed. 

This ion implantation is performed on the 
conditions of acceleration-voltage 140KeV and 
1.5E12/cm2 of implantation amounts. 
Thereby, the threshold value of 2nd MOS 
transistor is determined by this ion implantation, 
the threshold value of 1st MOS transistor will be 
added as this ion implantation and 2nd ion 
implantation, and will be determined by the 
alignment. 



[0 0 19] [0019] 

ftd, El 7(c3ol^-C, WiKDM Next, in FIG. 7, thick gate oxide-film (21) on 1st 

O S h y >i/X#Mj$^$iJ£<D MOS-transistor formation range is removed 

m^-bmtm (2 1) £i§ selectively. 
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(2 6) £7FM1-3 0 r^^- 
hSft-fkXgfi, 9 0 0°CSSO 
fISBMfciilJ:*), 2 4 oA^ifO 
*V^- H^bfll (2 6) 

rici-S^s, ^(OgMfcixgT-J?^ 

hBMfcBI (21).t700 
^ot, H^WfCf^ 1^1 COM 

os h7 ^v^^tco^rte, 
2 4 0ASS^»v^- hBft-fb 
m (2 6) fg2<0 
MOS h^yv^^Mo^T 

(3, 7 0 0ASSoffv^y-h 
ttfcR (2 1) «$ti5 0 
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In this process, resist film (25) which has 
opening (24) is formed on 1st MOS-transistor 
formation range, etching elimination of said gate 
oxide-film (21) is selectively carried out with the 
dilution HF solution. 

And it is in FIG. 8, after removing resist film (25), 
2nd gate oxidation process is performed, and 
as compared with 2nd MOS-transistor formation 
range top, thin gate oxide-film (26) is formed on 
1st MOS-transistor formation range. 
This gate oxidation process forms thin gate 
oxide-film (26) of about 240 Angstroms by 
thermal oxidation about 900 degrees-Celsius. 
However, thick gate oxide-film (21) also further 
becomes thick in this oxidation process at about 
700 Angstroms. 

Therefore, finally about 1st MOS transistor, thin 
gate oxide-film (26) of about 240 Angstroms is 
formed, about 2nd MOS transistor, thick gate 
oxide-film (21) of about 700 Angstroms is 
formed. 



[0 0 2 0] 



sy- hmm (2 d zzn? 
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[0020] 

After that, in FIG. 9, gate-electrode (27) which 
consists of a polysilicon etc. is formed on each 
gate oxide-film (21,22) by the conventional 
method. 

Resist film (28) which coats a P channel side is 
formed, a phosphorus ion (31 P+) or an arsenic 
ion (75As+) is ion-implanted by using this resist 
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RTfSf— KfEffi (2 7) Stt^ film (28) and gate-electrode (27) as a mask, 

$ t IT y y4 jr> (31P+)£ source layer (29) and drain layer (30) are 

ft\*t myitis (75As+)£-f formed. 

>&AU V-*J1 (2 9) R 

X$V\/s{>m (3 0) SrTfMI" 

£o 

[0 0 2 1] [0021] 

W±OX^tcj:i9 , 2 4 0AS By the above process, 1st MOS transistor which 

Scoy— MMfcK (2 6) S:^- has gate oxide-film (26) of about 240 

1 £)MO Shy Z/v^ ^ Angstroms, and 2nd MOS transistor which has 

7 0 0 ASg coy— MSft; gate oxide-film (21) of about 700 Angstroms are 

K (2 1) £rW~t~3|l 2 £>MO formed, the former can be used for the 

Shy t &Mf& fij logic-circuit part of LSI for LCD actuation, and 

f^LC Di£©jj3 L S I <DWtM the latter can be used for an output driver part. 

HIBgfc&i::, &%&mt!h* : 7'( Here, the control procedure of the threshold 

/<—Uftfc$.F8'tZ)Z.bffi"e% value of a 1st and 2nd MOS transistor is 

So ^ ^ "C\ %\ 1kX$% 2 (DM demonstrated with reference to FIG. 10. 

OS h7>i?x#<DL%\t^$L<D FIG. 10 is a figure which shows the relationship 

Sllffll^ifetco^-C, IDl 0 £r# between a threshold value and a boron ion 

flBLTifteiJ-f 5 0 ilOfJ, L implantation amount. 

t WI^o^^&Aitch 1st MOS transistor and 2nd MOS transistor 

(DM&%:^irMX&Z) 0 %\<n differ from each other in the film thickness of a 

MOS h7^^t!2 (DM gate oxide film. 

OS hy>i?x# k\*ff'-hWl Therefore, the threshold value of 2nd MOS 

{k$£<D^W-ffi^t£Z>tz.£>\z.^ M transistor is high to the same implantation 

[^T^-t J; o %2 (DMO S h amount, as shown in a figure, and the gradient 

y & <Djj&W\—&A1k\z. with respect to implantation amount is also 

MLX L£Wga*iS< , d»oa large. 
A*K#1-£ffi£fc*#V\, 

[0 0 2 2] [0022] 

*%1&mx*l*, So, in this Example, four E12-/cm2 is first 

±feo^2co^^-^aAXg implanted only into 1st MOS transistor in 2nd 

~C\ % 1 <DMO S h^^v 5 ^^ above-mentioned ion implantation process, 

(DWCA E 1 2/cm2co&A£r subsequently, 1.5E12/cm2 implantation is 
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CI. 5 E 1 2 /cm2 ©aA?: 

h^v^-cj*, i. 5Ei 
2/cm2 i:^5£A*'-;&^ 

#vMfi^#bn, Ml O 

MOS h7V^^m 12 
XtfgS 3 (Dj ^yftASrS L-o* 
W:5. 5 E 1 2/cm2 
5&A-ftf-&^-C, **J0. 9V 

JS (1 9) 

tyaAi^^ c mr 

(1 5) £*<a££*iJJHLT^ 

z<dx\ vtJkmiatLx^x? 



performed to both of transistors, and a 
threshold value is controlled by 3rd ion 
implantation process. 

That is, in 2nd MOS transistor, it sets to an 
implantation amount called 1.5E12-/cm2, the 
desired threshold value about 1.0V is obtained, 
in an implantation amount called 5.5E12-/cm2 
which, on the other hand, added the 2nd and 
3rd ion implantation by 1st MOS transistor, the 
almost equal threshold value about 0.9V is 
obtained. 

And 2nd ion implantation process utilizes the 
same resist film (15) as 1st ion implantation 
process which forms channel-stopper layer (19) 
as it is. 

Therefore, as compared with a prior art 
example, a mask alignment process decreases 
once. 



[0 0 2 3] 

Ski-, *MMffllc£fri&^ % 

* >-&Af£ <DmMmm&wp x 

XV >4Jr>{c£Z>jj$>?~ 



[0023] 

Furthermore, since after 3rd ion implantation 
process has only 1 time of a gate oxidation 
process according to this Example, compared 
with a prior art example, the heat processing 
amount after a channel ion implantation can be 
reduced, as a result, the counter implantation by 
the phosphorus ion is not made necessary to 
2nd MOS transistor like a prior art example. 
In addition, in FIG. 10, as shown with the 
alternate* long and short dash line, in order that 
a threshold value might become higher too 
much, by the prior art example, counter 



5/27/2003 



19/32 



(C) DERWENT 



JP8-204022-A 



"THOMSON 

4* 

DERWENT 



{z, jj y^-SAS:^^ L implantation was made necessary. 

~CWc 0 rftlc J; 9 , Thereby, the total ion implantation amount 

&AiW s $8 "9 s ^tc^-Y becomes less, and the density on the surface of 

< 1xaE:"T;£ a channel can be set up comparatively highly. 

%><DX\ llR(s^l^E^*5*tS !i Therefore, the leak electric current in a weak 

— ^flffi^r^MSl^'hS < ^. reversal range was able to be sharply made 

kft-QZtZo small. 



[0 0 2 4] 
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[ADVANTAGE OF THE INVENTION] 

In the manufacturing method of the 
semiconductor device which, as explained 
above, comprises 1st MOS transistor and 2nd 
MOS transistor which has gate oxidation film 
thickness thicker than 1st MOS transistor 
according to this invention, the number of times 
of mask alignment made necessary in the ion 
implantation process for controlling the 
threshold value of each transistor to a desired 
value can be decreased as compared with the 
former, and it can contribute to rationalization of 
a manufacturing process. 
Moreover, according to this invention, the weak 
reversal characteristics of 2nd MOS transistor 
can be improved. 

Especially, by using to manufacture of LSI for 
LCD actuation which has two power sources of 
low-voltage -based and high-voltage -based, it 
can contribute to rationalization and the 
reduction in power consumption of a 
manufacturing process. 
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im i ] [Fia 1] 

^$£Vfi(D— MM&\tei&&^r%$fa It is 1st sectional drawing explaining the 

Sli^I^is^fe^tft^i"^)^ 1 manufacturing method of the semiconductor 

©8ff2nH"Cfe 5 e device based on one Example of this invention. 



[0 2] [FIG 2] 

^WMO—MMMl^^b^r^W- It is 2nd sectional drawing explaining the 

^ft^S^^ffi^lfef^Sj^ 2 manufacturing method of the semiconductor 

(DW\sMM~Vfo %>o device based on one Example of this invention. 



[0 3] [FIG. 3] 

^^$M<D— MM MlCffiZ) It is 3rd sectional drawing explaining the 

SE<^!Kjji;W££tft^"t~<5^ 3 manufacturing method of the semiconductor 

^>8ffffiIU"Cfo5 0 device based on one Example of this invention. 



[04] [FIG. 4] 

#^M<0~M1foWz.i& It is 4th sectional drawing explaining the 

Slt<^IKia;frfe£fftK"^5^4 manufacturing method of the semiconductor 

c0^f®H"T?fe5o device based on one Example of this invention. 



[0 51 [FIG 5] 

^^P^co— MMffilteffii&yr^ifc It is 5th sectional drawing explaining the 

Kfi^3Sit:£fe£tftfS'?" 5 manufacturing method of the semiconductor 

coiffffi0"Cfc5 o device based on one Example of this invention. 



[0 6] [FIG 6] 

#3891<0— HJfctWcffifciWtt It is 6th sectional drawing explaining the 

Sfi^SSiS^'feSrlft^'t" 518 6 manufacturing method of the semiconductor 

<oBffffi0"C & So device based on one Example of this invention. 



[0 7] [FIG 7] 

*&W<D—W&m\z&Z>¥-Mfc It is 7th sectional drawing explaining the 

7 manufacturing method of the semiconductor 

©WiS0t?fc<5o device based on one Example of this invention. 
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ims] [FIG 8] 

— HHfiffllWSS^^ft; It is 8th sectional drawing explaining the 

^S^Sia^"^^rI^^"t"'5® 8 manufacturing method of the semiconductor 

<DfflrW}MXfoZ> Q device based on one Example of this invention. 



[09] 



[FIG 9] 

illd^S^iSfls: It is 9th sectional drawing explaining the 
manufacturing method of the semiconductor 
device based on one Example of this invention. 



10] [FIG 10] 

MOS hyl/i/x^CDL^^MU It is the figure which shows the relationship 

b4 #>&Aikt (OMV^^T^'t between the threshold value of a MOS 

H^&^o transistor, and an ion implantation amount. 



[mil] [fig 11] 

%¥Mi$$&W:£>$i%L It is 1st sectional drawing explaining the 

%&%WLW1r 1 (DfflriRMX* manufacturing method of the semiconductor 

h 3 0 device based on a prior art example. 



12] [FIG 12] 

t£^W^3^^f$^E<^IKii It is 2nd sectional drawing explaining the 

life'fcWlM't&W, 2 col^SH'C manufacturing method of the semiconductor 

h <5 0 device based on a prior art example. 



13] [FIG 13] 

^^JI^S^aSf^gBtOSSag It is 3rd sectional drawing explaining the 

^ffi?rl^^i"5^ 3 (DWrMMX manufacturing method of the semiconductor 

h % 0 device based on a prior art example. 



1 4 ] [FIG 14] 

%¥&#$&\B.V>$iTB. It is 4th sectional drawing explaining the 

;frffi£!K^i"5j£4<D®rKIM"C manufacturing method of the semiconductor 

h &o device based on a prior art example. 
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[FIG. 15] 

It is 5th sectional drawing explaining the 
manufacturing method of the semiconductor 
device based on a prior art example. 



[Hi 6] 



[FIG. 16] 

It is 6th sectional drawing explaining the 
manufacturing method of the semiconductor 
device based on a prior art example. 



[Hi 7] 



[FIG 17] 

It is 7th sectional drawing explaining the 
manufacturing method of the semiconductor 
device based on a prior art example. 



[Hi 8] [FIG 18] 

Vk%ty\K%%¥MW^W<oWk It is 8th sectional drawing explaining the 

^f&^Wi^'f %>% 8 coBngHt 5 manufacturing method of the semiconductor 

h <5 0 device based on a prior art example. 



[Hi 9] [FIG. 19] 

$f5feWli^5^^tfrStt^SS5a It is 9th sectional drawing explaining the 

*jfeS:SiK1"5S9^>BfffiSI"C i manufacturing method of the semiconductor 

h £o device based on a prior art example. 



[02 0 I [FIG 20] 

t£3ftWc^£^$^go§Ji£ It is 10th sectional drawing explaining the 

;£"?&£ri£^ii~<5^ 1 0 O^ffffiH manufacturing method of the semiconductor 

5 0 device based on a prior art example. 
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13: SiN«g 

1 1 : silicon substrate 1 2: pat oxide film 
13: SiN film 
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[FIG. 2] 



13B 14 



K I3A 12 



'11 



l3A,l3B:*» ( #2/)SlNrt 

13A, 13B: the first and second SiN film 
14: resist film 
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[FIG 11] 
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[FIG. 12] 
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15: l^hJi* 
17 : ^2 4?£A# 
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1 5: resist film 1 6: the first implantation layer 
17: the second implantation layer 
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[FIG 4] 
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iS 12 19 12 20 19 

1&: LOCOS tf/trt l9:-M^*l^"* 

1 8: LOCOS oxide film 1 9: Channel-stopper layer 
20: Channel dope diffused layer 
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19 19 20 

21 : thick gate oxide film 
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19 23 19 20 23 
22'.l,y*M* 23 :*3">iA* 

2nd MOS-transistor formation area 1st MOS-transistor formation area 

22: resist film 23: the third implantation layer 
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[FIG 7] 
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19 20 23 

2nd MOS-transistor formation area 
24: opening 25: resist film 



1st MOS-transistor formation area 
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[FIG. 8] 
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19 23 19 20 23 

2nd MOS-transistor formation area 
26: thin gate oxide film 



1 st MOS-transistor formation area 
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[FIG 17] 
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[FIG. 9] 




19 29 21 23 30 19 29 20 26 23 

27: >r-y$Mt Z8:Wy*H| 
29'. V-^^ 30-. Kt"J># 

27: gate electrode 28: resist film 

29: source layer 30: drain layer 
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[FIG. 10] 



2flM05 




(Tox-700A) 



CT O x = 2A0A) 



0 15 4 5 55 

Threshold voltage (V) 2nd MOS-transistor of prior art example 

2nd MOS-transistor ... 
1st MOS-transistor ... 
U B+ ion implantation amount ... 
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[FIG. 14] 
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[115] [FIG 15] 




[Ell 6] [FIG 16] 




2nd M OS-transistor formation area 1 st MOS-transistor formation area 



[[Ell 8] [FIG 18] 



5/27/2003 



30/32 



(C) DERWENT 



JP8-204022-A 



THOMSON 

* 

DERWENT 



ZZZ3 



2nd MOS-transistor formation area 



1st MOS-transistor formation area 



119] 



[FIG 19] 
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2nd MOS-transistor formation area 



1st MOS-transistor formation area 
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[FIG. 20] 




6 13 10 K 6 B 10B 14 
2nd MOS-transistor 1st MOS-transistor 
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